Abstract: A lack of systematic understanding of the elements that determine the success of forest and landscape restoration (FLR) investments leads to the inability to clearly articulate strategic and practical approaches to support natural resource restoration endeavors across Sub-Saharan Africa (SSA). This review examines the different challenges and opportunities for effective restoration interventions. Using a structured literature review, we draw evidence from a broad range of scholarly works on natural resource conservation and governance to investigate the early dynamics of FLR in SSA. We first engage in a contextual clarification of FLR concepts and then provide a synthesis of the factors that influence the results of FLR interventions at the social and institutional level to inform relevant restoration stakeholders-policy makers, investors, and practitioners. The review finds that several interacting factors shape the outcomes of FLR interventions. We classified them into three categories based on their features, intensity, and scale of occurrence: (1) micro-scale factors that enable or limit individual engagement in FLR and sustainable management practices; (2) project/program-level factors, including the design and implementation stages; and (3) institutional, policy, and governance factors, and issues of inequity that operate at the local or national government scale. The review goes beyond underscoring funding constraints as a major challenge to the up-and out-scaling of restoration interventions and FLR success. The findings also set out a premise for future research to guide the design and implementation of successful FLR models in SSA.
Introduction

Context
The complex dynamics that characterize land and forest resource degradation, restoration, and holistic management in Sub-Saharan Africa (SSA) have received renewed scrutiny in recent years, mostly from studies on human-environment relationships [1] . Over the past two decades, scholarly works from various natural science disciplines have sought to understand discourses and practices regarding regional natural resource management [2] [3] [4] . These works have shed light on contested African landscapes and their dynamics, including political ecology perspectives [4] [5] [6] .
Other works fit within the population-poverty-environment nexus approach [7] , linking poverty and land degradation [8] [9] [10] , including work by the Poverty Environment Network (https://www. cifor.org/pen/) [11] . Together, these studies have unveiled the complex socioecological character of resource management in SSA. While recognizing that there is a diversity of factors that affect the management of land-related resources, most previous work still reinforces orthodox narratives of the degradation and environmental crisis of African landscapes, particularly land and forest resources.
Degradation and loss of forest and land resources mostly result from their unsustainable use, causing problems such as soil degradation, erosion, and soil fertility loss, which aggravate existing challenges of poverty and hunger in SSA [12] . Consequently, land degradation has received increasing attention from practitioners and scientists. This includes an appeal for more research into socioeconomic and bio-ecological aspects, as well as the development of new approaches to reverse such trends. Since the Bruntland report of 1987 brought attention to issues of land degradation and sustainable development [13] , a two-pronged endeavor has evolved in the development and scientific communities. One focuses on understanding the drivers of land degradation, the other on ways to reverse the degradation trends. Previous works provide comprehensive knowledge of direct and indirect drivers of land degradation in different settings [14] [15] [16] [17] [18] . The persistent evidence that the expansion of agriculture is the main driver of land degradation and deforestation [19] has led to calls for more integrated management and governance of natural resources [20] , particularly between environment and agriculture sectors, with improved coordination of their policies and interventions.
Reverting Land and Forest Degradation: What is Problematic?
To reverse the trend of land degradation requires mechanisms to reconcile conflicting land-use objectives, such as environmental conservation and sustainable development with a people-centered approach. Merging biodiversity-conservation efforts with sustainable and resilient livelihoods development in a changing climate [21] [22] [23] is now becoming the gold standard to address structural issues of land degradation in rural landscapes across Africa. Such a perspective is embodied in the concepts and practice of forest and landscape restoration (FLR) coupled with sustainable land management (SLM), which adopt integrated landscape approaches to promote highly productive landscapes [24] .
FLR has gained momentum recently, with a wave of ambitious restoration goals backed by substantial political commitments both globally and in SSA. However, moving from restoration commitments to implementing and achieving FLR promises is challenging [25] . Many barriers undermine the implementation of FLR (and SLM) schemes. Although some are common, their relative roles are not well understood or well articulated [25] . There persist critical limiting factors that prevent FLR interventions from delivering on their promises. The lack of concrete and adequate financial support (beyond mere promises or short project cycles) for FLR initiatives [26] , exacerbated by the apparent reluctance of the private sector to invest in restoration [27] , is at the center of such obstacles. Dewees et al. [28] have outlined avenues to unlock investment potential for FLR, as a guide to efforts being channeled to address these bottlenecks.
However, the promises of FLR call for avoiding the traditional heuristic learning approach to implementing environmental interventions, such as the climate-mitigation scheme known as REDD+. Beyond the relatively established knowledge on drivers of deforestation and the well-known challenges of financial resources, there is scant understanding of the constraints and enabling factors for scaling up FLR. There is need not only to close knowledge gaps on factors that undermine FLR initiatives, but also to reveal the affirmative determination of different policy, governance, human, and biophysical factors and other conditions that enhance the effectiveness and expansion of current restoration and sustainable land-resource management efforts in SSA. Although such efforts have largely been disjointed, they have spread across diverse sectors (e.g., forestry, agriculture, agroforestry, wildlife management, water resources management, and climate change-adaptation and mitigation, such as REDD+) and different international conventions (e.g., on biodiversity conservation, desertification, climate change).
What value does FLR add to previous initiatives to warrant the recent excitement and confidence in the approach, beyond repackaging of the elements under a different label? What are the concepts, theoretical and organizing principles, goals, approaches, and processes that undergird the FLR approach? Is there a common understanding of these concepts within the literature and in practice as the FLR concept/approach takes off? What lessons do previous integrative efforts addressing similar goals as the FLR approach offer? What separates the rhetoric, reality, and prospects of FLR? By seeking answers to such important questions, or at least by uncovering insights to make sense of the conceptualization and dynamics of FLR, our review study contributes to debates on FLR and its potential contributions to sustainable natural resource management (mainly forests and land), associated livelihoods, and socioeconomic development in SSA. This is important during these formative (though not entirely first) years of FLR as a contemporary restoration movement, when countries in the developing world pledge millions of hectares of degraded forests and lands for restoration under FLR.
Objective and Structure of the Paper
This research addresses the broad question of how contemporary FLR (and SLM) initiatives can achieve their set goals. By reviewing the scientific evidence, the study sets out to improve the understanding of factors that influence the outcomes and impacts of FLR interventions. Specifically, we investigate barriers and drivers of successful FLR projects, schemes, and programs by building on the core concepts associated with FLR and the related theoretical knowledge base. These enabling/impeding factors include socioeconomic, policy, institutional, and organizational dynamics, and their interplay. We explore the types, nature, scale of operation, and significance of these factors through a fine-grained review and synthesis of studies on natural resource management interventions that loosely fit the FLR label. We ultimately offer a consolidated state of the knowledge for restoration stakeholders-researchers, practitioners such as policy makers, investors, and project or program managers, and rural communities.
Our literature review, informed by our conceptual framework, revealed scale as a useful organizing frame for factors and processes that influence the outcomes of FLR. Three scale-based categories helped in effectively untangling the nature, extent/significance, and operational level of the factors, as well as the main stakeholders and their relative levels of power and influence. They include: (1) factors related to individual managers making land-use decisions at the household or individual farm level; (2) factors operating at the institutional meso-scale of FLR projects and programs; and (3) governance factors, along with policy and institutional arrangements manifest as local, national, and broader influences. The reviewed publications further shed light on the challenges to scaling up and out those oases of success observed in small-scale landscape restoration scenarios. Insights gained from the ensuing systematic, multi-scalar examination of the dynamics that substantiate and govern FLR processes and outcomes can help to shape a future research agenda designed around a multi-level and multi-scale parametric model of FLR success in SSA.
This paper further unfolds with Section 2, which clarifies and contextualizes the main concepts underlying landscape restoration debates and identifies core concepts used in assessing the factors shaping the outcomes of FLR schemes. In Section 3, we elaborate on the review methodology used in this study. Section 4 articulates, in three subsections, the findings of our analysis of the literature on landscape restoration interventions in the SSA region. We first present a synthesis of micro-scale factors that hinder or drive engagement in FLR/SLM practices at the household or farmer level. We then elaborate meso-scale factors that shape outcomes of FLR/SLM interventions at the project and program level, from design through implementation to evaluation stages. The third category of emerging factors are governance aspects, including FLR governance and the broader governance context operating either at the local government (community or village) or state/national government scale. These factors cover especially the governance, institutional, and policy and legal aspects, including issues of (in)equity. We distill the relevance of the findings in a discussion section and underscore the potential of the knowledge gleaned to valuably inform FLR policy, guide effective implementation of FLR interventions, and highlight knowledge gaps needing further research commitments.
Core Concepts of the Forest and Landscape Restoration Approach
The novelty in the discourse around the latest surge in land restoration built around trees within and outside forests in SSA is often blurry, especially vis-a-vis long-standing environmental resource management paradigms. Thus, the FLR concept, and indeed movement, engenders controversy regarding the understanding and added benefits of FLR in the land-use community. In this study, we contextualize current key concepts in the land restoration debate within SSA, and offer clarifications gleaned from the literature.
Forest and Landscape Restoration
The most contested part of the global land restoration movement is its principal scheme, forest and landscape restoration (FLR). Some contend that the concept of FLR evolved out of the forestry discipline around the 1990s, when the concept of "forest restoration" was broadened with the word "landscape" [29] . This broadening was meant to capture the practical scope of forest restoration and integrate the evidence that such restoration involved a return to multi-purpose forest management and the provision of diverse forest and tree-related goods and services [30] . Others trace the specific term "FLR" back to 2000 at a forestry meeting in Segovia, Spain [31, 32] , where it was defined as: "a planned process that aims to regain ecological integrity and enhance human well-being in deforested or degraded forest landscapes" [31] . The primary emphasis is on recovering functional levels of ecosystem services and related benefits to meet human and societal needs, thereby enhancing their well-being [33, 34] .
FLR proponents argue that the concept and approach go beyond traditional restoration interventions that put more emphasis on eco-centric dimensions of restoration, while balancing trade-offs between ecological demands and costs on the one hand and human needs on the other [35, 36] . Eco-centric approaches target recovery to pre-disturbance states. The new restoration movement being championed through FLR is explicitly anthropocentric, rather than a call to return to "original" states and patterns of land use, at least for African countries. Lessons from North America highlighting the drawbacks of eco-centric and preservationist restoration informed the early reframing of ecological restoration and fed the momentum of the FLR concept. Shortcomings included the neglect of social justice issues, such as disregarding disadvantaged riverine people [37] . The conceptualization of restoration in FLR is underscored by the challenges of poverty and food security, which in many instances coexist in degraded and deforested landscapes in developing countries. These ecological landscapes and the human communities inhabiting them often face realities of adverse impacts of climate change. Therefore, broadening restoration into FLR opens options to effectively deal with socioecological uncertainties, such as climate change, economic challenges, and social change [29] .
The International Union for the Conservation of Nature (IUCN), in particular, nurtured and spearheaded the FLR concept globally, and in 2001 initiated a supporting broad-based partnership, the Global Partnership on FLR (GPFLR). Variants of the term "FLR" appear in the literature, including Forest and Landscape Restoration, or Forest and Land Restoration. In this paper, we use Forest and Landscape Restoration to reflect the FLR philosophy of being inclusive of both forest restoration and other dimensions of landscape restoration, such as agricultural and wooded landscapes. Indeed, FLR accommodates a mosaic of land uses in a given landscape, including forests and woodlands, trees on farms, agricultural lands, pastures, wetlands and more, thereby combining natural resource management and livelihood considerations across jurisdictional boundaries [29, 38] . Thus, as a landscape approach, FLR is implemented across sectors straddling agriculture, forestry, and their interface-trees on farms or outside forests [39] .
The Concept and Definition of the Landscape Approach
While there is no universally approved definition of "landscape approach", the concept is central to FLR. Landscape approaches draw on a diversity of holistic approaches to environmental and agricultural landscape management. According to Sayers et al. [30] (p. 8352), it is a "widely advocated means to address growing pressures on land, water, and other natural resources and to accommodate the needs of present and future generations". The multiple definitions of the word "landscape" employ broad conceptual terms that go beyond simple reductionism to a physical space. Thus, Sayer et al. [30] (p. 8350) settle for a broad ecosystem-leaning definition of landscape: "an area delineated by an actor for a specific set of objectives [...] . It constitutes an arena in which entities, including humans, interact according to rules (physical, biological, and social) that determine their relationships, [...]" which often change. On goals, Reed et al. [24] (p. 2544) state that the "landscape approach seeks to address global challenges of poverty alleviation, food security, climate change, and biodiversity loss".
The contemporary appeal of the landscape approach is largely driven by the urgency to reconcile environmental conservation goals with sustainable development objectives [40] , which have often been seen as incompatible and treated in a sectoral way [41] . It is also fueled by the need and consciousness to address society's priorities that span the socioeconomic development-environmental conservation divide [42] . Current framings of the landscape approach [30] appear as re-conceptualizations that are rooted in environmental conservation theories of protected areas, and notions of land sharing or land sparing [43, 44] . By including people as an integral part of biophysical dynamics of landscapes, the landscape approach is a manifestation of attempts to integrate previously segregated efforts of reconciling societal needs for food, fiber, and energy with the urgency of environmental integrity [24, 44] .
The landscape approach is both a framework and a resource management model. As a framework, the landscape approach provides the appropriate fabric, of a suitable extent, where policy can be interwoven with practice via adaptive collaborative management of natural resources, to address divergent land uses [45] . This allows the translation of the synergies and tradeoffs of development and environmental conservation into reality [40, 46] . This holistic perspective enhances the potential of FLR to reasonably address complex, contemporary, and intractable challenges, the so-called "wicked problems" [47, 48] , which tend to preclude simple, complete resolution [49] .
As a resource management model, the landscape approach offers the necessary tools and principles for sustainably managing land resources to meet the many competing and diverse (social, economic, political, and environmental) needs across individuals, groups, and sectors. Core principles that underscore the landscape approach include adaptive collaborative management; multi-stakeholder engagement and capacity building; transparency, trust building, and accountability; multi-level and multi-functional design; a human rights basis; and resilience seeking [30, 50, 51] . Scholars have pointed out the challenges of the landscape approach, including time lags; confusing terminologies, understandings, and applications due to disciplinary biases; and the lack of a consensus definition of what it entails and should achieve [24] . As imperfect as the approach may be, contend Sayer et al. [30] (p. 8349), "we see few alternatives that are likely to address landscape challenges more effectively than an approach circumscribed by the principles outlined here".
Sustainable Land Management and FLR
There are important similarities and synergies between FLR and sustainable land management (SLM) approaches. FLR concepts and practices generally incorporate concepts, practices, and tools from the SLM approach. Liniger et al. [52] define SLM as land-use systems that foster appropriate management practices to enable land users to maximize the socioeconomic benefits for their land-based livelihoods, while maintaining or improving the ecological functions of the land resources. Some posit SLM as the best approach to address land degradation [53] . Its promoters tout the potential of SLM practices to effectively restore land and increase agricultural production under sustainable farming systems [54] . They encourage smallholder farmers and land managers to replace practices that induce land degradation with alternative land-use practices that can propel farm productivity in the long term and improve human well-being [55] .
SLM practices often consist of simple, low-cost and local-knowledge-based farming practices, techniques, and technologies that have emerged from innovative farmers and have been tested and enhanced by state or nongovernmental organizations [56, 57] . SLM practices can also positively transform communities [58, 59] , and they have therefore been promoted across SSA to reverse land degradation. The repertoire of SLM practices is large and applied in different environmental management initiatives and approaches across SSA. Practices include soil fertility and crop management techniques, soil erosion control, water harvesting techniques, grazing, and forest management schemes. SLM practices also take into account the packaged techniques promoted under conservation agriculture [60] [61] [62] [63] . Climate-smart agriculture interventions also draw on these SLM techniques [64] [65] [66] [67] .
In summary, overlaps and synergies between FLR and SLM have resulted in the proponents of FLR integrating SLM concepts and practices into the conceptualization and implementation of restoration approaches and packages. This denotes the looseness of the FLR concept, which is constantly defined and redefined by different institutions according to their specific interests and views on the process. Nonetheless, the FLR/SLM marriage facilitates and reflects the spatial extension of sustainable forest management into agrarian landscapes. Blended into FLR, SLM practices are used to propel sustainable agriculture and environmental protection into agrarian landscapes and have become critical in ensuring sustainable livelihoods and food security for a growing global population. When coupled, SLM and FLR offer the potential to overcome land degradation while addressing food insecurity, losses in biodiversity and (agroecological and forest) ecosystem services, and adverse climate-change impacts [68] . They can ultimately contribute to achieving Sub-Saharan Africa's sustainable development goals [69] .
Barriers and Drivers to Effective FLR Schemes
Like any natural resource management schemes, FLR initiatives are place-based interventions, the effectiveness of which is subject to multiple and diverse factors. We summarize the potential factors that may hinder or catalyze the efficacy of FLR schemes to provide a theoretical basis for the approach used to assess the literature and the factors shaping the success of FLR initiatives.
First, although FLR is a very loosely defined concept, FLR interventions are landscape-level resource management schemes [30, 70, 71] . This has implications for the effectiveness of modes of landscape governance, including the dynamics of their institutionalization, within the broader policy context. There are broader guiding theoretical models or frameworks of possible FLR governance forms. In particular, factors such as the nature and condition of the envisaged landscape, its restoration needs and objectives, the configuration of relevant stakeholders, and the types of institution and the tools at their disposal help in the selection of the forms of FLR governance. In Indonesia, for instance, van Oosten et al. [72] identified three distinctive and theoretically-informed modes of FLR governance including: (1) governance as a management tool; (2) governance as a multi-stakeholder decision-making process; and (3) governance as the creation of new institutional spaces for spatial decision-making. In addition, in her proposed governance framework supporting implementation of FLR, Mansourian [73] recommended the re-scaling of FLR to the landscape scale while critically avoiding the pitfall of neglecting the integration of other scales when making landscape-level decisions for restoration. She recommended polycentric FLR governance that bridges management scales and maintains collaborative flexibility by ensuring holistic and simultaneous management of landscape resources and processes. Furthermore, flexibility enhances the governance of FLR schemes [70] . Van Oosten et al. [72] (p. 1158) aptly captured this need for flexibility and for going beyond technical design principles: "forest landscape restoration should not be based only on design criteria such as formulated by Sayer et al., but rather on a good understanding of (a) the different interpretations of the substantive nature of forest landscapes and their restoration needs; and (b) the different modes of landscape governance including the dynamics of their institutionalization." These framings for governing FLR provide scientific insights for analyzing and prospecting the effec tiveness of FLR governance.
Second, as a planned process to rehabilitate degraded or fragmented landscapes, FLR initiatives are usually implemented as land-use development projects or interventions. They benefit from insights that inform programmatic and managerial aspects, including planning, design, implementation, and evaluation [74] . This suggests that perusing how such project-level management aspects affect the effectiveness of FLR schemes may provide insights into other sets of potential enabling or blocking elements to the processes and outcomes of FLR schemes. Specifically, understanding how restoration goals are defined, how approaches to restoration are chosen, what key features and processes are prioritized, and what levels of flexibility and adaptability are accommodated [70] , will help inform the assessment of factors molding FLR success or failure.
Finally, there is no single approach, tool, or technique (silver bullet) to solve all restoration problems [75] . Landscape restoration can involve tree planting [76, 77] , assisted natural regeneration [78] , agroforestry [79, 80] , or other SLM technologies and practices [81, 82] . The choice of FLR approach and combinations thereof depends on the context, including land-use types and the restoration objectives [76] . Regardless of the approach, however, the critical long-standing question of the low adoption of technologies that contribute to replenishing soil productivity, vegetation cover, and biodiversity in restoration schemes in agrarian landscapes in much of SSA remains to be addressed [53, 83] . This question is best answered at the level of the individual farming household where land-use decisions, including on the use of restoration techniques on degraded lands, are made and shape FLR outcomes. As such, revisiting the state of the knowledge on the micro-scale dynamics that shape the decisions of local actors on restoration interventions and strategies can unlock understanding of the low investment in the restoration of degraded agrarian landscape in SSA.
In summary, the core concepts associated with FLR, including the broad definition and unifying idea of landscape, and the diverse and multiple interacting actors operating at different, nested scales, underscores the need for a multi-scalar approach to holistically identify the major factors that influence success or failure of FLR schemes. The levels stretch from the small-scale farmer who makes land-use decisions, through the organized, concerted project/program interventions that interface with the farmer, to the broader policy and governance environment that frame the socio-structural context. These factors further provide the conceptual basis of the current review paper, including the focus on factors of both a managerial, governance and institutional nature, and guide the choice of criteria for including relevant papers for our analysis, as detailed in the methods section.
Materials and Methods
Literature Search and Sample Building
For the current study, we developed relevant search terms based on the author's expert knowledge of the topics of land degradation, forestry and deforestation, ecosystem services, and the landscape approach. Following a preliminary reading of the literature, we expanded and refined the search terms and tested them in the Web of Science (WoS) online database (Table 1) . Limiting the search to Africa, the searches produced 3038 publications. Our search terms and strings were restricted to publications in English, and we acknowledge this as a potential limitation of the review's scope. The searches were however, not confined to a timeline. Total sample (After a combination of the searches results using OR operator in the "Analyze results" function of Web of Science) 3038
We used the Nvivo 11 Pro qualitative data analysis and management software to refine the search to capture relevant publications from the original 3038. We stored the retrieved 3038 publications within Nvivo as "cases" using author names as a unique identifier (ID) and coded them into unique nodes by title. After a word-frequency query, we conducted 15 text searches to identify publications that documented sociocultural, institutional, governance and policy constraints/obstacles/barriers/opportunities, and we converted them into sub-or child nodes below the level of the publication titles. We refined these child nodes further using Nvivo's "Compound" option by combining each text search node with the main coding node for publication titles and searching for appropriate text in or near the coded content. This both expanded the scope of the search to capture the maximum number of titles that fit the searches and provided objective validation of the search results. Finally, we combined our compounded queries (transformed into new nodes) and extracted the cases (publications) that were coded at these new nodes. This process produced 197 publications, which we used in the next, more stringent screening for relevance. We present a summary of the coding strategy used to identify the initial 197 relevant literature results using Nvivo in Appendix A (Table A1) .
Internet Searches
We further conducted searches in Google Scholar to verify the soundness of the above search methodology. The Google search also included grey literature (publications outside peer-review journals) to inform our discussions later in the study given the relative novelty of contemporary FLR. The main search terms were combined into a single query, with Africa and the regional delimiter, and entered into the Google Scholar search engine. Below are strings of the search terms used:
• Landscape AND degradation OR restoration AND Africa • Forest AND degradation OR restoration AND Africa • Ecosystem AND integrity OR degradation OR restoration AND Africa
Google Scholar searches yielded 83 additional publications (exclusive of the WoS hits). We combed through the bibliographies of these publications using a snowball sampling approach to uncover publications that the previous searches may have missed and produce a more comprehensive capture and discussion of the existing literature.
Study Inclusion Criteria
We established inclusion/exclusion criteria to retain the relevant publications and articles after three-stage screening. The retrieved publications-including books, book chapters, articles, and technical reports-were deemed relevant if they met our pre-established criteria on land and forest restoration. Secondly, publications had to pass an initial quality assessment requiring a scientific grounding and clear methodology. The inclusion criteria included:
• Studies investigating policy, governance, and/or institutional variables and engagement/adoption factors on land restoration and forest restoration in Africa.
• Studies investigating policy, governance, and/or institutional variables and engagement/adoption factors on ecosystem services and ecosystem integrity in Africa.
• Studies on REDD+ efficacy in Africa focusing on governance, policy and/institutional factors. • Reviews and meta-analyses focused on the performance of land and forest resources, governance, institutional frameworks, and policies in Africa.
Information Extraction and Synthesis
Titles of the final list of 280 publications (the initial 197 and additional 83 from Google Scholar) were screened for relevance according to the above inclusion/exclusion criteria. We subsequently screened all abstracts against the same relevance criteria before moving to the next stage for full-text screening. The screening was carried out using the online version of the Mendeley citation software. The publications that passed the full-text screening represent the core data sources finally used for this review. From the 280 initial publications, 113 (including 71 from WoS-derived publications plus 42 from Google Scholar) made it through our inclusion/exclusion criteria based on their titles. Subsequently, 76 publications were relevant after abstract screening, and 30 made it through full-text screening (see Appendix B, Table A2 ).
Similar to a data mining approach, we extracted data from our final sample of 30 publications using a matrix created in Microsoft Excel 2016. The full data extraction and analysis revealed three convergent, scale-based themes from the publications: (1) household/farm level; (2) program or intervention level; and (3) governance-related factors for FLR and SLM. We present the results of our qualitative analysis of the selected publications in the next section.
Results
Our review of the literature reveals multiple factors that influence the success, failure, or mixed outcomes of FLR interventions. We present these factors in three categories that represent the scale at which the interventions and key stakeholders largely operate. We do so to highlight the multi-scale and multi-level nature of the hindrances and opportunities to achieve FLR promises in SSA.
Household and Farm-Level Factors
Farmers and landholders were the main agents of restoration at the local level and their behavior and decision-making regarding land management is important to consider. Publications that addressed questions of the adoption of and investments in natural resource management and conservation to combat degradation in SSA for land restoration revealed diverse micro-scale issues and factors affecting the processes and outcomes of FLR. The influential factors were mainly socioeconomic and financial, cultural, and biophysical.
Adoption of Resource Conservation Technologies
Farmers' decisions regarding how to manage their land, including whether to use selected SLM practices, depended on their perception of the extent and severity of land degradation and on other factors that were specific to their households and landholdings. In Ethiopia, Shiferaw and Holden [84] found that the decision to adopt land-conservation practices and technologies and to maintain their use was influenced by how important farmers perceived the threat of soil erosion, and how informed and aware they were of the attributes and potential benefits of the conservation technologies in offsetting the degradation issue. The decision to adopt was also a function of household attributes and farmland characteristics, including types of land use (cropland or pasture land), the slope and aspect, the size of the land, and other micro-ecological characteristics of the location of the land. According to the authors, "peasants' decisions to retain conservation structures are positively and significantly related to soil erosion perceptions, attitude towards new technologies, exposure to new practices, per capita availability of cultivable land, parcel area and slope, and productivity of the technology. [...] Negative significant influences for retention of conservation structures include age, family size, and location of the parcel in the main cropping zone" [84] (pp. 243-244). Nigussie et al. [85] arrived at similar evidence from their empirical study in north-western Ethiopia and revealed that the drivers of adoption of SLM technologies at small-scale are mainly socioeconomic and farm-related in combination with the intrinsic features of the technologies.
Factors, including farm size, slope, farmer's age, engagement in off-farm economic activities, and the cost-effectiveness of the SLM technologies also emerged as important for both SLM adoption and sustenance. Research comparing farmers in East (Tanzania and Ethiopia) and West (Mali) Africa substantiated the importance of farm characteristics (farm size and steep slopes), and the profitability of terracing and erosion-control techniques [86] . The authors also highlighted the farmer's age as a very relevant factor, positively associated with the SLM adoption continuum (engagement and actual adoption phases). This suggested that targeting youth farmers in FLR and SLM interventions would bear dividends. Livestock holding size was negatively associated with the adoption of SLM techniques. Drawing from cases in Mali and Ethiopia, de Graaff et al. [86] showed that having alternative off-farm economic activities was associated with lower intensities of adoption, as did larger farm size and family size. Beyond adoption, sustaining the SLM practices was also critical, as indicated by continued use of the practices/technologies or by replication on other or new degraded lands. The authors found that farmers took up and sustained the use of technologies deemed cost-beneficial (low-cost and profitable), and for which reproduction materials were readily available.
Adimassu et al. [87] consolidated these determinants of the adoption of SLM technologies in their review and synthesis. They underscored positive factors, including farmers' capability and aptitude to invest in SLM practices; farmer motivation and rewards for investing in resource conservation and improvement; and instrumental elements such as institutional support and policies. Ajayi et al. [88] drew similar conclusions from their review of the adoption of soil-fertility replenishment technologies in southern Africa. The authors revealed that the uptake of SLM techniques by farmers was contingent on household-specific sociocultural and economic characteristics (farmer perceptions, resource endowment, household size, customs and beliefs), and on geospatial and technology-specific attributes (performance of plant species across different biophysical conditions, location of village, soil type, management regime). On choice or the development of technologies, Ajayi et al. [88] stressed looking for both adequate biophysical niches and sociocultural relevance, as a promising avenue to broaden the adoption of restoration techniques and successful upscaling of FLR (see Section 4.2.3 below).
Investment in Conservation Activities
Having an understanding of the factors affecting the decision to invest in land conservation and restoration practices is important to gauge the potential future success of FLR. Some of the studies investigated the conditioning elements of the level of investments that landholders can afford, and where (on which land type) they are willing to invest in the process of combating land degradation. In a study from Ethiopia's Central Rift Valley, Adimassu et al. [89] found that household resource endowment, farming experience and knowledge, access to information, social capital, and the availability of family labor positively determined decisions regarding how much investment in land rehabilitation was affordable. They recommended extension SLM strategies that augment household resource endowment, improve their access to information, and enhance collective action on land management. While resource constraints were important, farmers also engaged in risk analysis and objective judgment to determine which land qualified for their SLM investments. Larger farmlands perceived as the most prone to water erosion and with better soil fertility potential received preference for investments in reversing degradation [89] .
Elements of Design and Implementation at the Level of Projects and Programs
Defining Primary Objectives of Restoration
Clearly defining the primary objectives of land/forest restoration interventions is crucial in determining the choice, level of investment, and effectiveness of restoration techniques, particularly at the project and program level. This need for objective specificity may run counter to broader implicit goals of FLR. The shift in the objectives of restoration under FLR from a singular focus on eco-centric to pluralistic goals (inclusive of both ecosystem service protection and the restoration of biodiversity) commendably helps encompass multiple benefits for diverse stakeholders. However, it can also 'fuzzify' objectives and complicate the justification for investment, create a conflicting terrain among objectives and competing stakeholders, make interventions increasingly expensive, or even undermine the potential success of FLR interventions. Thus, while praising the advantages of the malleable aspects of FLR, Pistorius et al. [34] concluded, "which FLR transitions are appropriate depends on the contextual factors specific to the landscape." In contrast, Bullock et al. [90] called attention to the careful consideration of the objectives of restoration interventions, whether restoring to supply ecosystem services or restoring to prevent biodiversity loss, or both. The authors suggested that if both objectives are considered, then it is critical to use the best and most appropriate approach to achieve the expected outcomes. Bullock et al. [90] further emphasized the consideration of contextual factors as important mediating factors. These included the nature and level of degradation, the availability of resources for FLR, the national land development priorities, and the levels of dependence of local people on natural resources for their livelihoods.
Approaches to Restoration Interventions
Closely related to clarifying the purpose of restoration and accounting for contextual factors is the choice of the appropriate restoration approach, from design to implementation. There are many pathways to achieve restoration goals. These approaches can be generalized into two categories: first approaches directly and actively targeting restoration of the composition, structure, and functional diversity, and second, indirect approaches that harness the trickle-down benefits of other conservation and land management interventions. While the literature revealed both categories, the second was particularly relevant for its potential to realize secondary restoration benefits embedded in the plethora of ongoing natural resource management schemes. Such schemes include participatory and community-based conservation; ecosystem management programs, such as payment for ecosystems services (PES); agroforestry projects/programs; REDD+ and carbon market schemes; farmer-managed natural regeneration (FMNR); and conservation agriculture (CA). The broadening of FLR objectives allows a more holistic approach to restoration, encompassing and integrating a range of conservation and restoration practices without having to reinvent the wheel.
PES schemes are an example of interactions between primary conservation efforts realizing secondary outcomes of restoration. Bullock et al. [90] argued that PES schemes, which usually entail incentivizing the conservation of ecosystems that are important for the provisioning of ecosystem services, could be a catalyst for FLR. However, there is need for clear implementation planning to ensure shared accountability and ownership of the multiple goals that are set. Additionally, Bullock et al. [90] warned of the dangers of stakeholders retreating to focusing on singular objectives if careful implementation planning is ignored.
Another pathway supported by the literature refers to the use of interlinked contracts, which offer positive economic incentives to sustainably manage land resources [91] . Rooted in market-based approaches to environmental protection, interlinked compliance approaches apply a mixture of regulatory and economic incentives to influence behavior [91] . Basing their conclusion on land conservation programs with highland smallholders in Ethiopia, the authors argued for incentive contracts, which tie the sustainable management of natural resources and positive resource conservation behaviors to access to critical input subsidies (seeds, fertilizers, etc.), or benefits from a program (training, credits, etc.) or policy (secure land rights). Shiferaw and Holden [91] posited such approaches as promising instruments for fostering SLM in poor rural economies to address both economic and environmental objectives in landscape and resource management schemes.
In sum, FLR integrates restoration-specific projects/programs and approaches with secondary restoration benefits from the diverse conservation interventions targeting multiple or other objectives. Relying only on standalone and active restoration-style initiatives would make FLR intractable and success unlikely in reasonable timeframes, if only due to the sheer amount of new resources it would need. Finding creative institutional arrangements to coordinate and co-account for these disparate efforts will remain the weakness of FLR. Interlinked contracts show initial promise for rural farmers as a co-accounting measure.
Choice of Technical Practices and Technology-Related Infrastructure
Multiple SLM technologies are appropriate for FLR and are systematically co-opted [82, 92] . One example of a technology that has been heralded for its potential for conserving and restoring arable land under rice production is the sawah eco-technology used in "levelled, bunded and puddled rice fields under controlled submergence" [93] (p. 221). The practice of sawah originates from Southeast Asia, and can improve the productivity of rice in SSA, enhance food security, and alleviate poverty while sparing forests from conversion into arable land. Applications of such technologies in SSA, however, still need large-scale testing and contextualization.
Restoration technologies contextualized to local realities and providing multiple uses and benefits are generally favored. Advancing the use of locally available and relatively cheap materials that are accessible to smallholders in the region, Kimiti et al. [94] tested different land management techniques in Kenya for erosion-control performance. The techniques were: (1) protecting ground vegetation cover from livestock/wildlife grazing; (2) mulching and trenching to conserve groundwater; and (3) stimulating soil fertility and biological activity. They found that low cost ground-erosion control practices that could be implemented by local managers and pastoralists had the greatest potential for success. Through interviews, Galabuzi et al. [95] uncovered the most preferred techniques for restoration in Uganda, and caution that the choice of technical package for restoration is context-specific and should be empirically informed. Authors from both the Kenya and Uganda case studies concurred that tailoring technologies to the local realities of smallholders and opting for techniques that hold multiple utilities and appeal to the smallholders' needs are the best possible route for effective action against land degradation.
However, the restoration infrastructure needed to meet project targets is lagging behind, considering the current surge in regional and global programs on FLR. A recent global review of the capacity of existing restoration infrastructure to meet FLR goals [96] highlights the lack of sufficient, diversified, and quality genetic materials (seeds and seedlings) to meet ongoing restoration projects and interventions in SSA, Asia, Latin America, and other developing regions. The authors suggested several solutions to assessing the size of demand and supply of seeds in the context of regional restoration projects. These include aligning funding cycles to reflect the long-term nature of restoration; fostering an culture open to sharing knowledge on the selection of genetic material; open attitudes to exchanging genetic materials across landscapes; and instituting quality control through certification methods, enforcement, and monitoring compliance.
Managerial Aspects at the Project/Program Level
It is now generally agreed that local people and land users are best placed to take charge of efforts to conserve and restore natural resources that are crucial for their food security, income generation, and wellbeing. Davies [97] , for instance, demonstrates that the participation of grassroots organizations and local land users is important for the legitimacy of governance structures within restoration schemes. As such, FLR efforts are likely to be better implemented and successful when local people and collectives who have a direct stake in the functional integrity of the local natural resources play an active role in the efforts.
Despite its importance, the participation of local stakeholders in restoration programs is not a panacea to solve the frequent failure of top-down schemes. Outcomes often fall below expectations, and it should not be blindly accepted as the key to successful project implementation. In a study in Uganda, Galabuzi et al. [95] reported that the conditionalities for farmers to participate in forest restoration schemes included assuring them secure access to forest resources and equitable benefit sharing. Ofoulhast-Othamot [98] highlighted the shortcomings of local participation when the conditions are not propitious. Local participation in community forest management in Dimako, Eastern Province of Cameroon, was deemed ineffective due to poor implementation by local officials, lack of accountability, and inconsistencies in implementation against project objectives. One can infer that politics and the role of incentives for locally-elected officials cannot be ignored when considering local and municipal involvement in forest governance. The findings also reflect the need to balance relations of power among the main stakeholders in community management. As noted by Galabuzi et al. [95] , reinforcing the capabilities of local people in collaborative forest governance must be accompanied with effective monitoring and rule enforcement, as well as equitable benefit sharing mechanisms.
Knowledge, Knowledge Transfer, Capacity Building, and Monitoring of Restoration
Knowledge availability and use emerged as important in influencing FLR and SLM success and scaling up at the project/program level. Despite the availability of robust foundational knowledge on restoration practices, inadequate mobilization and use of this knowledge (including relevant scientific knowledge) undermines efforts to halt or reverse land degradation to meet the full potential of FLR [99] . Such foundational knowledge includes economic knowledge highlighted by the Economics of Land Degradation initiative [17] and knowledge on governance [100] . Managing the rehabilitation of degraded soils and managing land more sustainably involves diverse factors, including ecological, sociocultural, and economic considerations. Etter [99] contends that the challenge of inadequate financial resources remains a major constraint to mobilizing relevant existing knowledge for FLR success. Leveraging diverse sources of financing to expand restoration will require a holistic understanding of the benefits of ecosystem services and other natural resources for local economies (including attracting investments), and on general well-being.
In addition to the need for scientific knowledge, there is growing consensus on the importance of local experiential knowledge in restoration practice [97] . Local knowledge is therefore increasingly integrated into project design and implementation. However, there is little evidence of effective mechanisms to guide the integration of traditional knowledge and customs into policy. Using a case study of land-use patterns of pastoralists in Botswana, Basupi et al. [101] noticed that not only were local customs and knowledge absent from restoration policy, but the policy guidelines were also often misleading as they did not reflect the reality of land users. The authors argued for integrating local spatial knowledge on traditional land/resource tenure and supporting observed land uses to better articulate and understand the pastoral land-use rationale. Participatory mapping and Geographic Information Systems (GIS) can be used as part of integrated assessments to develop sustainable pastoral land management policy toolkits, and to inform land tenure and management decision-making for SLM interventions [101] .
Knowledge transfer and capacity building also emerged as necessary for enhancing FLR. Beyond knowledge availability, there is need for adequate technical capacity to perform monitoring of FLR efforts. Badjana et al. [102] stressed the need to reinforce local capacities in restoration-related skills through adequate training and provision of disposable technical resources. In the context of local restoration research, they state: "It is evident that free data and software in combination with capacity building efforts can empower local practitioners in research environments lacking economic, human and technical resources, to provide new and important information on how the local landscape is changing" from restoration and reforestation [102] 
(p. 22).
Finally, restoration efforts need to be measured through appropriate monitoring plans and measurable indicators to evaluate restoration success [36, 103] . In review of how restoration success was measured and depicted, Ruiz-Jaen and Mitchell Aide [35] questioned the suitability of multiple indicators of restoration in use. In their recommendations on monitoring design, the authors emphasized including variables among the ecosystem attributes that explicitly relate to ecosystem functioning and using at least two reference sites to capture the variation that exists in ecosystems, while effectively assessing restoration impact and the resulting land-use transition types.
FLR Governance, Institutional, and Policy Factors at the Local and State Government Levels
Governance-Related Factors
The publications in this review highlight the importance of effective governance of FLR as a scheme and of an enabling governance context for fostering FLR. Governance systems, defined as "the ways and institutions through which individuals and groups express their interests, exercise their rights and obligations, and mediate their differences" [104] (p. 26), significantly shape SLM and FLR outcomes. Wilson and Cagalanan [100] analyzed existing and potential innovative governance approaches for FLR success. They propose that "successful governance approaches should be people-centered, adaptable to local contexts and needs, engage a range of stakeholders across different scales and sectors, and be flexible to incorporate local practices and ideas, and changes in these over time" [100] (p. 11).
McLain et al. [105] and Davies [97] critically discussed the enabling nature of the broader governance context for SLM and FLR interventions to succeed. Mclain et al. [105] identified several governance barriers from past restoration schemes: lack of trust, non-integration of policies and programs at national and subnational scales, absence of functioning inter-ministerial and inter-actor communication arrangements and collaboration, and lack of meaningful community engagement. Davies [97] further took a local perspective on governance and divided community engagement into local participation in decision-making, compliance with laws and rules, and empowerment. However, Ofoulhast-Othamot [98] also cautioned that local participation does not always result in ab improvement in natural resource governance and conservation if compliance and enforcement are poor. Davies [97] stressed the greater benefits that stem from strengthening governance, emphasizing the two-way influence that governance and tenure security and rights have on each other. However, he cautioned: "[...] governance is embedded in culture and behavior as much as in legal statutes, strengthening it can be a complex task" [97] (p. 69).
As a guide to strengthening local governance of natural resources, Davies [97] provides seven commendable principles, building on the three strategic elements of governance processes (rules, norms, and institutions) that determine how power and responsibilities are exercised, decisions made, and citizens participate. These principles are: (1) restoring the influence of traditional leadership; (2) recovering ancestral knowledge; (3) updating traditional systems; (4) empowering women through governance; (5) enhancing the social fabric and grassroots organizations; (6) legal recognition of local rules and regulations; and (7) preserving natural infrastructure. Mclain et al. [105] confirmed these local governance elements and emphasized those that are the most prominent and urgent for FLR to address, namely strengthening community capacity to engage meaningfully in FLR governance during the design, implementation, and monitoring and evaluation phases; ensuring the transparency and accountability of community leaders, NGOs, government officials, and other relevant stakeholders for FLR; and taking actions that increase connectivity across scales, sectors, and social actors.
Institutional Tenure Arrangements
Review findings highlight the strong need to consider the political dimensions of natural resource management and governance, in which lie the conundrums of contested issues surrounding land and forest resources [106] . These include close attention to challenges of property rights, land tenure security, local land-use practices, their regulations and customs. The findings reflect the central role of power relations in institutional issues-who supports an intervention/action, who does not; their motivations; their social status and therefore level of influence; ultimately, who wins, who loses, and how they react.
The impacts of the land tenure system on FLR can be complex and multi-faceted. In a local study of Miombo-woodland ecosystem recovery in Zambia, Chidumayo [107] found that land tenure affected the restoration success of Miombo forests, but interactions between land-use change factors, such as tree cutting and fire, were more important in determining the regeneration and regrowth processes. The study measured impact in stem and wood biomass density, and the rate of biomass accumulation. Woodland recovery was more significant in protected forests than woodlands in common-property regimes (customary land tenure), or leasehold tenure. However, tree-stem density was high on customary lands, illustrating that the common property regime did not impede the restoration process. The author recommended emphasizing regulation of land use activities more than changing land-tenure systems to secure restoration success.
The nuanced understanding provided by Chidumayo [107] on the effects of land tenure type and land use systems on restoration success is extended to a local study in Botswana. Basupi et al. [101] showed that both the misunderstanding of customary rights and an absence of clear rights over grazing worsened land degradation in the context of widespread privatization of rangelands. They highlighted the need to accurately understand the spatial patterns of the local and traditional land tenure types that undergird land use activities, especially under common property regimes, in order to enhance their regulation.
Two dimensions of tenure emerged as the most determining institutional factors for smallholder farmers to engage in SLM and FLR schemes: tenure rights and tenure security [108, 109] . Two publications explored the effects of tenure security on soil conservation and the effects of clear forest-carbon ownership on the land tenure security of local landholders and communities in reforestation areas. From her compelling case study in Malawi, Lovo [110] concluded that tenure insecurity induced by the prevailing informal land rental market that grants short-term contracts impeded investments in soil conservation and tree planting. Gender-biased inheritance and marriage practices have a similar effect. She called for land reforms focusing on clarifying and securing land rights. Similarly, de Aquino et al. [111] found that endeavors to clarify forest carbon ownership had enhanced the process of securing the local land tenure of participating landholders, thereby fostering engagement in SLM and FLR activities in Niger and Kenya. Institutional arrangements, including the development of benefit-sharing agreements and formal private contracting, helped to clarify carbon ownership rights. Successes depend upon appropriate project design and implementation that strengthened rural institutions and involved national land agencies in restoration-project implementation.
A rights-based approach to tenure can provide a powerful frame to secure land rights and tenure security for FLR success. Sourcing from REDD+ interventions and existing restoration experiences, McLain et al. [105] demonstrated a rights-based approach to enhancing FLR program design and implementation and catalyzing local community empowerment. The authors strikingly argued: " [...] what is required in many cases is rights recognition or devolving a larger array of actual rights and that doing so is not optional in most situations if FLR initiatives are to be successful. [...] We contend that rights provide communities and individuals the agency and capacity needed to withhold agreement when decisions about restoration design and implementation do not meet their understandings of what is reasonable" [105] . The authors outlined five critical elements to a rights-based approach to tenure to enhance FLR success. These include: (1) the recognition or devolution of rights and rights actualization as a foundational base; (2) the design of FLR programs in a scheme that generates widely shared benefits (such as PES schemes); (3) support for technical and institutional capacity building at various levels; (4) support for transforming forest agencies into extension and away from law enforcement; and (5) enhancing connectivity between scales, sectors, and social actors. We discuss policy actions and governance-related factors below.
Policy and Broader Institutional Factors
The review found that addressing local level challenges of tenure is not sufficient on its own to ensure sustained FLR success. Scaling up/out FLR required taking policy actions that systematically address the tenure issues at the broader national scale to assure that local level endeavors are not in vain. Concurring with Lovo's [110] call for land tenure reforms, McLain et al. [105] offer a framework to analyze tenure for the success of large-scale restoration interventions-clarify existing tenure rights and identify and elaborate new reforms needed. Vetter's [112] study on rangeland commons in rural landscapes of South Africa provides an example of tenure policy reforms that can support SLM and FLR. Applying ecological and economic models appropriate to different contexts, Vetter [112] suggested that policy reform efforts should be aligned with local realities and practices. She contended that policies should clarify access rights under common property management and strengthen tenure security, while integrating livestock development within a broader development agenda that fosters multiple livelihoods to reduce risks and enhance the resilience of smallholder farmers.
Gender inclusion also emerged as crucial for tenure policy reforms. Mclain et al. [105] underlined the importance of addressing gender and other social inequity issues related to access to rights, benefits, trust and social connectivity. Likewise, Westholm [113] highlighted the impacts of shortcomings arising from the lack of gender differentiation on the use and benefits of forest and tree resources in a study in Burkina Faso. She called for policy-making in forest conservation and landscape restoration that accounts for prevailing inequity and injustice and avoids being gender-neutral; as did Cormier-Salem [114] based on case studies across Africa.
The review also highlighted the importance of other policy and institutional arrangements beyond land tenure reforms that enhance the conditions for improving broader natural resource management. One illustration is from Milton et al. [115] , who preconized alternative economic policy incentives for restoring natural capital in South Africa's rangelands. Most important were economic policies fostering income generation from nature tourism, wildlife management, and the rejuvenation of natural resources for livestock management. Knüppe and Meissner [116] , who studied barriers to sustainable land and water management (SLWM) in South Africa, emphasized the positive effects of an institutional environment that favors multi-stakeholder efforts and supports grassroots organizations and advocacy for the sustainable extraction and use of water. The authors also highlighted the need for an effective monitoring system policy and enforcement of land and water conservation laws and regulations, as well as encouraging market economies that stress the equitable use of water in agricultural production chains.
When conducive policy and legal settings are lacking, SLM and FLR schemes face serious challenges. Tegegne et al. [117] illustrate this in their exploration of policy options to address forest degradation and loss in the Congo and Cameroon. The authors argued that "it is unlikely that deforestation can be addressed effectively in Cameroon and Congo without addressing the institutional and policy factors-mainly corruption, lack of inter-ministerial communication, and the vested interests of political elites-that are driving deforestation in the [both] countries" [117] (p. 322). In contrast, Pistorius et al. [34] stressed the need for policy reforms to facilitate FLR implementation. From their study in Ethiopia, the authors highlighted policy, legal, institutional, and governance elements constituting the broader enabling environment for FLR, arguing that their lack, limitations, and flaws undermine FLR success.
Discussion
Although studies specifically referencing FLR remain scant in Sub-Saharan Africa, this review illustrates that there are sufficient studies of related programs, albeit with different goals and political agendas, to provide early lessons to gauge the prospects of the success of FLR. Examples of FLR-related initiatives include natural resource conservation schemes like PES, REDD+, carbon-trading initiatives, landscape protection/conservation schemes, and agroecological interventions, including agroforestry and conservation agriculture. Our review of FLR constraints and opportunities in SSA provides a comprehensive understanding of the multilevel social and institutional factors at the household, project, and government scales, which influence the success or failure of this integrated approach to land restoration. We summarize the FLR stakeholders, dynamics, and relationships emerging from the literature review in Figure 1 below. 
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Implications for the Prospects for Governing FLR
The governance of FLR has come under increasing scrutiny in the context of holistic perspectives of the notion of landscape governance [71] [72] [73] . Reflecting this holistic perspective, our review revealed the need for meaningful engagement with the multiple stakeholders involved, and for a thorough understanding of the relationships and associated power dynamics among stakeholders. This concurs with the second pillar of FLR governance suggested by Mansourian [73] (p. 25)-the importance of "putting stakeholders at the heart of the FLR process and mapping connections and relationships". Our findings also underline Sayer et al.'s [30] argument that holistically integrating agricultural and environmental priorities at the (agrarian) landscape scale requires a people-centered approach applied at that scale.
In addition, as shown across our results and in Figure 1 , FLR operates at and connects multiple scales. Therefore, identifying the appropriate scale of intervention while accommodating all the different scales involved is essential, as suggested by Mansourian [73] . Cross-scale institutional arrangements must, however, be established and made explicit, enforceable, properly resourced, and monitored, with clear lines of responsibility and accountability among stakeholders [100, 118] . Furthermore, the review reflects and postulates some necessary governance criteria for FLR success [100] . Against the theoretically-informed approaches to FLR governance [72] , it is worth noting that the orthodox "governance as management tool" was the most common form of governance in the reviewed studies, with few explicit mentions of governance modes 2 and 3 for FLR.
Finally, FLR governance forms should be flexible and evolve over time to accommodate changing contexts, including new land uses, landscape (transition) status or condition, restoration needs, and social actors. Our findings substantiate the importance of FLR interventions being context-specific [90, 100] , which emerged as important in the reviewed studies in terms of the definition of the restoration objectives, approaches, and techniques adopted for restoration. The findings also suggest that there are still ways to achieve ecosystem-sound, landscape-based forest restoration, which would require cross-scale linking dimensions following van Oosten et al. [72] and Mansourian [73] .
Enabling Governance Context Features for Restoration
Lessons from FLR-type conservation initiatives contribute to debates on the shifting discourse of restoration and the role of institutional and governance-related obstacles [30, 119] . Proposed strategies revolve around policy strengthening on tenure issues and improving broader governance systems to address the main institutional and governance bottlenecks to attain FLR aspirations. Clear and secure tenure rights emerged as the critical requirement for FLR/SLM success, as in successful afforestation and reforestation projects [120] . The strategies proposed to address tenure challenges include formalizing rights and strengthening enforcement, expanding alternative livelihood opportunities, and fostering broad-based stakeholder engagement [105] . Although the causality between landscape transition/conditions and tenure devolution remain mismatched and less certain [121] for FLR interventions under common property regimes, finding innovative ways and reforms that enhance land rights and their regulation without changing the prevailing customary tenure system is likely to enhance FLR success. Such approaches can also influence the governance processes and outcomes of FLR [73] . They can facilitate the involvement of local communities in forest and land restoration, an important prerequisite for FLR success. Combatting corruption to ensure better law enforcement, while enhancing the process of decentralization and accountability, is another major enabling factor in FLR governance [122] .
Project-Level Design and Implementation Challenges
Our findings reveal that design and implementation challenges need to be recognized and addressed to avoid the failure of FLR interventions. First, to enhance the performance of FLR and SLM interventions, there is a crucial need to appropriately define restoration goals and the needs to be fulfilled [77] , choose effective program mechanisms, and have a detailed implementation plan.
As Chazdon et al. [25] noted, broadening the restoration concept has double-edged implications. It allows committed countries and implementing agencies the flexibility to determine their primary objectives and choose from a range of activities, but it can also exacerbate potential conflicts regarding restoration trade-offs and priorities. Additional issues identified elsewhere, but that did not clearly emerge as important in the set of reviewed papers include, for instance, the importance to consider the starting condition of the forest or landscape (path dependency) in determining appropriate management approaches and outcomes [121] . Further, FLR activities may take other forms, such as traditional land-use agencies (e.g., traditional watershed management programs), and activities of commercial firms, including the rehabilitation of mining areas or commercial plantation establishment. In any case, good planning is important for accountability in such multi-stakeholder initiatives, as it also creates a culture of cooperation among project partners focusing on shared goals.
On the selection of appropriate restoration technologies and infrastructure, important criteria to be considered by/for projects include the fit to the ecological conditions, cost-effectiveness for local land users and local preferences. Some ambitious restoration initiatives in SSA, including the Great Green Wall initiative commissioned by the African Union (AU) in 2006, are already plagued by challenges to meet local suitability, including the relevance of the restoration tree species which were chosen, from a regional perspective [123] . In addition, FLR schemes that integrate technology infrastructure, and support the management of trade-offs between natural resource conservation and sustainable development [124, 125] , exhibited higher probabilities of success.
In an effort to help overcome design and implementation impediments, Stanturf et al. [74] propose a practical guide for implementing FLR. The guide complements existing FLR tools supporting sound design and implementation to help countries meet their restoration commitments. The support tools include IUCN's Restoration Opportunity Assessment Methodology (ROAM), the World Resource Institute's (WRI) analytical framework, and the Landscape Restoration Diagnostic [126, 127] . While these tools are useful, they are not panaceas for curbing landscape degradation issues. Practitioners find it hard to scale down or customize globally designed blueprints into locally adapted interventions [126] . Nonetheless, all such tools converge on the principle that the success of FLR relies on the active involvement and consideration of the needs of diverse stakeholders, including local communities, in restoring the function and productivity of denuded forests and degraded lands. This concurs with conclusions from studies on the management of shared resources with diverse stakeholders, holding competing claims to natural resources [128] . This is key, as described in the core principles of landscape approaches by Sayer et al. [30] .
Similar to the need to be inclusive are the challenges around the successful implementation of appropriate participation. These challenges of effective collaboration and engagement with multiple stakeholders in land resource management appear in the review [24, 129] . Thus, workable, formalized and funded cross-scale institutional arrangements are essential for ecosystem-or landscape-wide restoration. We argue that relying more on participatory action research (PAR) would enable and ease collaborative implementation. This calls for a revitalization of known social science methods in new problem-solving approaches of collaborative and adaptive governance, as illustrated by researchers engaged in a land use planning scheme in South Sulawesi in Indonesia [130] .
Micro-Scale Socioecological Factors in Achieving FLR and SLM Interventions
At the micro-scale, our review of the literature on SSA reflects that farmer or household-level factors influencing the adoption of and investments in restoration are a function of their sociocultural, economic, and broader contextual realities, following some known features of adoption of sustainable agricultural technologies in SSA [131] . These are similar to non-African developing countries and regions. Examples from Peru and Bangladesh showed that the progressiveness and economic status of farmer households are critical determinants of the adoption of restoration practices [86] , with more open-minded and wealthier farmers being early adopters.
The review reveals a constellation of factors that promote FLR/SLM adoption and sustenance. The nature of those factors resonates in part with evidence that resource endowments underpin farmer decisions on developing strategies to combat land degradation or deforestation [132] . Devising and promoting appropriate motivation and reward systems can catalyze the decision of farmers to invest in restoration schemes that target agrarian landscapes. Incentive systems include encouraging farmers to consider the implications of natural resource depletion when making agricultural production decisions [86] or improving farmer awareness of the benefits of restoration [95] . Interlinked contracts [86] that support forest/land resource restoration behavior can also provide the mechanism for explicit socioeconomic incentives and benefits to promote FLR/SLM adoption. On the biophysical side, the challenge remains regarding how to contextualize mechanisms to local ecological conditions and to achieve holistic, ecosystem-level restoration that confers resilience to environmental change [70] . In sum, FLR/SLM interventions should target both enabling household-level socioeconomic factors and cultural contexts, along with the integration of appropriate FLR/SLM technologies that meet the ecological needs of prevailing ecosystems [88] .
Nonetheless, deepening the knowledge of the micro-scale factors is important, and scholars have called for improved research methods that enhance our understanding of enabling behaviors of investment in restoration schemes in agrarian landscapes and their space-time dynamics and pathways. [83, 133] . Arguments for consistent analyses of the micro-scale factors include a broadened lens that incorporates multiple perspectives, approaches, and dimensions, such as market aspects, institutional and policy environments [53] . These are reflected in Figure 1 . As a source of guidance for scale-relevant policy formulation, Schlecht et al. [134] point to modeling approaches and scenario analyses to account for both agroecological and socioeconomic differences at various scales in the assessment of suitability of technologies. Addressing those research needs is imperative and timely to guide the accelerated scaling up of restoration under FLR.
Overarching Issues of Knowledge, Capacity Building, and Monitoring and Evaluation
Knowledge is highly contested in natural resource studies, and FLR is no exception, but there is growing consensus that both scientific and local (indigenous) knowledge is important for FLR success. Multi-stakeholder resource management following landscape approaches are negotiation processes. It is common in many negotiation processes that local land users do not possess the requisite scientific expertise that often dominates such negotiation arenas. Hence, they miss the opportunity to express agency and their priorities in terms of their livelihoods' needs and priorities, which may be compromised in the process. The scenario is the same for the efficacy of FLR efforts in the absence of integrated local and scientific knowledge within restoration programs. Reed et al. [129] noticed that there is a dearth of grounded evidence from long-term trialing of local-level ecosystems-management initiatives to guide development practitioners in the implementation of restoration and sustainable management. Gathering and disseminating knowledge resources from non-governmental and grassroots projects that achieve functional restoration outside the limelight of academic publishing and international conferences remains a challenge.
Previous authors have stressed the importance of local capacity-building arrangements within natural resource management [24, 51] . Sayer et al. [30] posited "strengthened stakeholder capacity" in the case of land users and local stakeholders as a core principle for effective participation in complex negotiation processes concerning landscape management. Within Ghana's Modified Taungya System (MTS), Ros-Tonen et al. [51] also highlighted the importance of capacity building for knowledge transfer, and knowledge co-creation with explicit consideration of local knowledge.
On monitoring and evaluating FLR success, our findings are aligned with a recent review study of ecological success evaluation for restoration that suggested that assessing landscape transitions with an emphasis on ecosystem functional diversity, composition, and structural diversity [135] .
Conclusions
This review has shed light on the origins, common concepts, experiences, enabling factors and obstacles, and prospects for forest and landscape restoration in SSA to inform researchers, policy-makers, and practitioners as the contemporary promotion of FLR approach begins to catch on. The shift in FLR discourse and practice from an eco-centric mindset advancing forest/land restoration to some untouched original state, to a pluralistic socio-centric mindset, offers opportunities for win-win (and sometimes triple-win) scenarios that can achieve ecological restoration while simultaneously delivering food security, poverty alleviation, and broader socioeconomic development goals. However, the paradigm shift and the broadening and reordering of restoration objectives under FLR does not remove the challenges associated with eco-centric conservation; if anything, it multiplies them. Therefore, successful FLR implementation still needs to be informed by experiences and lessons from past schemes. This review has illustrated that there are useful lessons to be drawn from the past 15-20 years of research and development practice to inform and catalyze the renewed interest in restoration interventions under the FLR banner.
The study uncovered multi-level and multi-scale challenges to scaling up and out successful small-scale restoration and sustainable land management initiatives in Sub-Saharan Africa. It offers pathways to overcoming pervasive institutional, policy, and governance challenges at all stages of FLR project conception, design, and implementation. However, which of these factors work best in specific areas and in what combinations to address a specific environmental problem ultimately depends on the context and restoration objectives. Our findings have also highlighted research gaps/needs to guide future research emphasizing holistic FLR management for accelerated adoption on the continent. We summarize such potential areas of future research into FLR as follows:
• Development of creative cross-scale and cross-sector governance and institutional arrangements to coordinate, account for, and promote holistic FLR initiatives (these include effective stakeholder processes).
•
Empirical measures of restoration intervention impacts in SSA contexts, particularly in agrarian landscapes and at the forest/agriculture interface.
Promotion of truly participatory management in agrarian landscapes.
Robust methodologies that can contribute to informing decision-making and behavioral change towards SLM and restoration activities.
Determining and using best-bet technologies under particular settings.
• Development of the best incentive mechanisms for scaling up FLR at local, intermediate/commercial, and large scales.
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Tree species seeds, seedlings, and other genetic materials for tree planting in restoration interventions
Technology infrastructure: availability and diversity of tree seed supply chains supporting scaling up of FLR
